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(57)Abstract: 

PROBLEM TO BE SOLVED: To secure reliability of an 
electric double layer capacitor for a long period. 
SOLUTION: The separators 2 used in this electric 
double layer capacitor are composed of nonwoven 
fabrics or porous films containing a polyolefin resin at 
the weight ratio of >10%. The separators 2 are 
respectively sandwiched between paired polarizable 
electrodes 1, and the electrodes 1 are stuck to the 
separators 2 by heat pressing. The stuck bodies are 
impregnated with an aqueous sulfuric acid solution. 
Around the stuck bodies, structures containing gaskets 
4 and current collecting bodies 3 are alternately 

laminated upon another. To the current collecting bodies \ ^ 

3, tin-plated aluminum terminals 5 are respectively stuck 
with silver paste. The aluminum terminals 5 and current 
collecting bodies 3, the bodies 3 and electrodes 1, and 
the bodies 3 and gaskets 4 are respectively stuck to 
each other by applying pressures to the current 
collecting body portions and gasket portions by heat 
pressing. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to the electric double 
layer capacitor which made the polarizable electrode and the separator unify, and its manufacture method 
about an electric double layer capacitor. 
[0002] 

[Description of the Prior Art] An electric double layer capacitor is a capacitor which stores up a charge in 
the electric double layer produced in the interface of a polarizable electrode and the electrolytic solution. 
The structure of a primitive cell is shown in drawin g 3 . A polarizable electrode 1 1 is stable to the 
electrolytic solution, and for there to be conductivity and to have big surface area is needed. For this 
reason, powdered activated carbon and activated carbon fiber are used for a polarizable electrode 11. 
Moreover, as were indicated by JP,6- 196364, A, and indicated by the thing which fabricated activated 
carbon with binders, such as polytetrafluoroethylene, or JP,7-99141,A, and JP,63-226019,A, the solid-like 
activated carbon which combined activated carbon with the poly acene and carbon is used for a 
polarizable electrode 11. 

[0003] The electrolytic solution is divided roughly into an aqueous solution system and an organic solvent 
system. As the aqueous solution system electrolytic solution, a sulfuric acid, a potassium hydroxide, etc. 
are mainly used, and quarternary ammonium salt etc. is mainly used as the organic solvent system 
electrolytic solution. Nonwoven fabrics, such as a glass fiber and a polypropylene fiber, a polyolefine 
system porosity film, etc. are electronic insulation, and the high porous membrane of ionic permeability is 
used for the separator 12. A metal film is used for a charge collector 13 when the rubber or the elastomer 
which gave conductivity with carbon powder etc. is used when the aqueous solution system electrolytic 
solution is used, and the organic solvent system electrolytic solution is used. 

[0004] A gasket 14 has the role which prevents the short circuit by contact of the up-and-down charge 
collector 13 while it maintains the configuration of a primitive cell and prevents the leakage of the 
electrolytic solution. The terminal assembly 15 is formed in the outside of a charge collector 13 for 
terminal ejection. In order to reduce the internal resistance of a eel, a pressure is put through the insulating 
pressure plate 19 from the outside of the up-and-down terminal assembly 15, and the four corners of a 
pressure plate 19 are fixed with the bolt 20 and the nut 21. Although pressure-proofing of the primitive 
cell shown in drawin g 3 changes with electrolytes to constitute when it is decided with the electrolytic 
solution, the aqueous solution system electrolytic solution is used and it uses 1.0V and the organic solvent 
system electrolytic solution, it is about 2.0-3.0V. In the electric double layer capacitor, in order to make it 
predetermined pressure-proofing, according to required withstand voltage, the laminating of the primitive 
cell is carried out to the serial. 
[0005] 

[Problem(s) to be Solved by the Invention] an electric double layer capacitor is until now, mainly like 
backup, such as memory, - it has been comparatively used for the use of a small current. On the other 
hand, in recent years, expansion to the use which needs high currents, such as an uninterruptible power 
source in the energy regeneration in an automobile or electronic equipment, is desired. In order to pass a 
high current, the configuration of an electrode and a charge collector must be made thin, and equivalent 
series resistance (it abbreviates to ESR hereafter) must be decreased. Moreover, in electronic equipment 
relation, since the miniaturization of a device is progressing, in connection with it, a thin thing is 
increasingly required also of an electric double layer capacitor. 

[0006] However, in the conventional electric double layer capacitor shown in drawing 3 , there was a 
trouble that the contact resistance between a charge collector 13 and a polarizable electrode 11 was large, 
in order to reduce this contact resistance, even if it fixed from the both sides of a eel, having applied 
application of pressure, contact resistance increased according to the slack of application of pressure, and 
there was a trouble that ESR went up as a result. Moreover, in the conventional electric double layer 
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capacitor, where a category temperature range and a service voltage range are exceeded, when the long 
duration activity was carried out, there was a trouble that between a charge collector 13 and polarizable 
electrodes 1 1 and between a polarizable electrode 1 1 and separators 12 exfoliated, and ESR went up as a 
result according to generating of the gas from the interior of a capacitor. 

[0007] In order to solve such a trouble, it is necessary to paste up a polarizable electrode and a charge 
collector and to paste up a polarizable electrode and a separator. There is a method of making it paste as 
the method of pasting up a polarizable electrode and a charge collector according to the adhesion which 
the charge collector itself has, or the method of making it paste with electroconductive glue, as indicated 
by JP,05-082396,A and JP, 11-154360, A. On the other hand, since it is difficult to give adhesive strength 
to either a polarizable electrode or a separator about the method of pasting up a polarizable electrode and a 
separator, there is no example reported until now. The object of this invention is by pasting up a 
polarizable electrode and a separator and making it unify to realize reliability over a long period of time 
which suppressed change of the internal resistance by change of the welding pressure from eel ends, and 
suppressed exfoliation of a polarizable electrode and a separator, and was excellent. 
[0008] 

[Means for Solving the Problem] An electric double layer capacitor of this invention has adapter structure 
which a separator (2) was sandwiched with a polarizable electrode (1) of a couple, and a polarizable 
electrode and a separator have pasted up. This invention is characterized by pasting up a polarizable 
electrode and a separator in an electric double layer capacitor which seals a polarizable electrode (1) of a 
couple which counters through a separator (2) and this separator with a charge collector (3) and a gasket 
(4). Since thickness of a separator portion is kept constant by this even if it does not put a pressure with a 
pressure plate, ESR can be maintained at a low value. Moreover, since exfoliation of a polarizable 
electrode by the generation of gas and a separator stops being able to happen very easily even if it uses a 
capacitor in the range beyond limit service temperature and limit service voltage, lifting of long-term 
internal resistance is suppressed, moreover - as the example of 1 configuration of an electric double layer 
capacitor of this invention - said separator - a weight ratio ~ it consists of a nonwoven fabric or a 
porosity film containing 10% or more of polyolefine system resin. Moreover, an example of 1 
configuration of an electric double layer capacitor of this invention pastes up a polarizable electrode and a 
separator by applying a pressure to a polarizable electrode of a couple under temperature environment 
beyond softening temperature temperature of polyolefine system resin contained in a separator. Moreover, 
an example of 1 configuration of an electric double layer capacitor of this invention is 100kg/cm2 to a 
polarizable electrode of a couple under temperature environment beyond softening temperature 
temperature of polyolefine system resin contained in a separator. A polarizable electrode and a separator 
are pasted up by applying the above pressure, moreover - as the example of 1 configuration of an electric 
double layer capacitor of this invention ~ said separator - a weight ratio - it consists of a nonwoven 
fabric or porous membrane containing 10% or more of fluorine system resin or rubber. Moreover, an 
example of 1 configuration of an electric double layer capacitor of this invention is 100kg/cm2 to a 
polarizable electrode of a couple. A polarizable electrode and a separator are pasted up by applying the 
above pressure. 

[0009] Moreover, a manufacture method of an electric double layer capacitor of this invention sandwiches 
a separator with a polarizable electrode of a couple, and pastes up a polarizable electrode and a separator, 
moreover - as the manufacture method of an electric double layer capacitor of this invention - said 
separator - a weight ratio - it consists of a nonwoven fabric or a porosity film containing 10% or more of 
polyolefine system resin. Moreover, a manufacture method of an electric double layer capacitor of this 
invention pastes up a polarizable electrode and a separator by applying a pressure to a polarizable 
electrode of a couple under temperature environment beyond softening temperature temperature of 
polyolefine system resin contained in a separator. Moreover, a manufacture method of an electric double 
layer capacitor of this invention is 100kg/cm2 to a polarizable electrode of a couple under temperature 
environment beyond softening temperature temperature of polyolefine system resin contained in a 
separator. A polarizable electrode and a separator are pasted up by applying the above pressure, moreover 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



2004/1/8 



- as the manufacture method of an electric double layer capacitor of this invention - said separator - a 
weight ratio - it consists of a nonwoven fabric or porous membrane containing 10% or more of fluorine 
system resin or rubber. And a manufacture method of an electric double layer capacitor of this invention is 
100kg/cm2 to a polarizable electrode of a couple. A polarizable electrode and a separator are pasted up by 
applying the above pressure. 
[0010] 

[Embodiment of the Invention! Hereafter, the example of this invention is explained to details with 
reference to a drawing. 

[Example 1] drawing 1 is the cross section of the electric double layer capacitor in which the 1st example 
of this invention is shown. In this example, the electric double layer capacitor which carried out the 
laminating of the three eels was produced. A polarizable electrode 1 consists of activated carbon / poly 
acene composite material, magnitude is 68x48mm and thickness is 0.5mm. 
[001 1] A separator 2 consists of a nonwoven fabric made from an acrylic fiber which contained 
polyolefine system resin (for example, polypropylene fiber) weight ratio 10%, magnitude is 70x50mm and 
thickness is 50 micrometers. A charge collector 3 consists of conductive non-vulcanized isobutylene 
isoprene rubber, magnitude is 80x60mm and thickness is 100 micrometers. A gasket 4 consists of non- 
vulcanized isobutylene isoprene rubber, and outside ** is processed into the frame form 70x50 and whose 
thickness 84x64mm and inside dimension are 1mm. 

[0012] Next, the manufacture method of the electric double layer capacitor of drawin g 1 is explained. In 
this invention, the separator 2 was inserted with the polarizable electrode 1 of a couple, and it considered 
as the structure of pasting up a polarizable electrode 1 and a separator 2 using a heat press from the 
polarizable electrode 1 of both sides. Here, as adhesion conditions, temperature at the time of application 
of pressure is made into 120 degrees C, and application-of-pressure time amount is made into 10 minutes. 
[0013] After producing 3 sets of adapters which put the separator 2 with the polarizable electrode 1 of a 
couple on the same adhesion conditions, these adapters are put in into 40%wt sulfuric-acid aqueous 
solution, and the interior of a polarizable electrode 1 and a separator 2 is made to carry out impregnation 
of the sulfuric-acid aqueous solution under reduced pressure. Then, the laminating of the structure and the 
charge collector 3 which have arranged the gasket 4 is carried out to the perimeter of an adapter by turns, 
and an adapter and a gasket 4 are put between it with the charge collector 3 of a couple. 
[0014] Subsequently, it carries out [ tacking ] of the terminal 5 made from aluminum which performed 
tinning to each of two charge collectors 3 of vertical ends with a silver paste. And a pressure is put on a 
part for a current collection soma, and a gasket portion from vertical both directions with a heat press, the 
terminal 5 made from aluminum and a charge collector 3 are pasted up with a silver paste, a charge 
collector 3 and a polarizable electrode 1 are pasted up, and a charge collector 3 and a gasket 4 are pasted 
up further. In addition, a charge collector 3, a polarizable electrode 1, and a charge collector 3 and a 
gasket 4 are pasted up according to the adhesion of the charge collector itself. 

[0015] Thus, to obtained each of the upper bed of an element 6, and a soffit, as the heat welding layer and 
the terminal 5 made from aluminum of a film face each other, they arrange a laminate film 7. In addition, 
what stuck the PET (polyethylene terephthalate) film with a thickness of 20 micrometers on the whole 
surface of the thin film which consists of an aluminum alloy as a laminate film 7, and stuck the ionomer 
film equivalent to a heat welding layer with a thickness of 50 micrometers on the field of the opposite 
hand of a thin film is used. Moreover, this laminate film 7 shall have magnitude which a film protrudes 
into the perimeter of an element 6. 

[0016] After piling up the peripheries of the laminate film 7 of two sheets which the element 6 has 
arranged up and down finally, heat welding of this piled-up portion is earned out under reduced pressure. 
In this way, production of an electric double layer capacitor is completed. In this example, three kinds of 
electric double layer capacitors were produced by the above manufacture methods. As adhesion conditions 
at the time of producing said adapter, temperature at the time of application of pressure is made into 120 
degrees C, application-of-pressure time amount is made into 10 minutes, and these three kinds of 
capacitors are welding pressure 50,100,200kg/cm2 It changes. 
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[0017] Moreover, in order to compare with the electric double layer capacitor of this example, the sample 
for a comparison (it is hereafter called the example 1 of a comparison) was produced. The electric double 
layer capacitor of the example 1 of a comparison skips the process on which a polarizable electrode 1 and 
a separator 2 are pasted up with a heat press among the above-mentioned manufacturing processes, and is 
produced. 

[0018] Next, measurement of equivalent series resistance (it abbreviates to ESR hereafter) and 
electrostatic capacity was performed about each of the electric double layer capacitor of this example, and 
the electric double layer capacitor of the example 1 of a comparison. A measuring method is shown 
below. ESR can be calculated by impressing the alternating voltage of 1kHz and lOmVrms to the terminal 
5 made from aluminum of an electric double layer capacitor, and measuring the current value and phase 
contrast at this time. And after electrostatic capacity impresses the direct current voltage of 900mV to the 
terminal 5 made from aluminum of an electric double layer capacitor for 30 minutes, it can be made to be 
able to discharge by current 1 A, and can be calculated because discharge voltage computes 60 to 50% of 
charge voltage from the discharge curve which is o'clock. 

[0019] Next, where the voltage of 1.2V is impressed to the terminal 5 made from aluminum of the electric 

double layer capacitor of this example and the example 1 of a comparison, after leaving it under 70-degree 

C environment for 240 hours, measurement of ESR and electrostatic capacity was performed by the same 

method as the above about each of the electric double layer capacitor of this example and the example 1 

of a comparison. The result of having measured ESR and electrostatic capacity about the electric double 

layer capacitor of this example and the example 1 of a comparison is shown in a table 1. 

[0020] 
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[0021] A comparison of three kinds of electric double layer capacitors of an example 1 and the electric 
double layer capacitor of the example 1 of a comparison does not accept a difference remarkable in ESR 
and electrostatic capacity immediately after assembly. However, after impressing the voltage of 1.2V 
under 70-degree C environment for 240 hours, ESR of the electric double layer capacitor of the example 1 
of a comparison is increasing clearly. On the other hand, with three kinds of electric double layer 
capacitors of an example 1, a pressure is 50kg/cm2 at the time of adhesion of a polarizable electrode 1 and 
a separator 2. Although ESR is increasing with the sample, a pressure is 100,200kg/cm2 at the time of 
adhesion. With a sample, ESR is not increasing so much. 

[0022] Therefore, the welding pressure at the time of pasting up a polarizable electrode 1 and a separator 2 
is 100kg/cm2. Things are understood that what is necessary is just to be above. In addition, for the 
comparison, it was not 120 degrees C, and independently [ the example 1 of a comparison ], although 
adhesion of a polarizable electrode 1 and a separator 2 was tried at the room temperature, it did not result 
in adhesion. 

[0023] The separator 2 which consists of a nonwoven fabric made from a glass fiber which contained the 
polypropylene fiber weight ratio 10% as [an example 2], next an example 2 was used, except this, it was 
made completely the same as an example 1, and the electric double layer capacitor was produced. 
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[0024] Also in this example, three kinds of electric double layer capacitors were produced. As adhesion 
conditions at the time of producing the adapter of a polarizable electrode 1 and a separator 2, temperature 
at the time of application of pressure is made into 120 degrees C, application-of -pressure time amount is 
made into 10 minutes, and these three kinds of capacitors are welding pressure 50,100,200kg/cm2 It 
changes. The result of having measured ESR and electrostatic capacity like [ electric double layer 
capacitor / of this example ] the example 1 is shown in a table 2. 
[0025] 
[A table 2] 
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[0026] Each ESR and electrostatic capacity of an electric double layer capacitor of an example 2 show the 
example 1 and the similar inclination. That is, a pressure is 50kg/cm2 at the time of adhesion of a 
polarizable electrode 1 and a separator 2. Although the increment in ESR and reduction of electrostatic 
capacity are seen with a sample, a pressure is 100,200kg/cm2 at the time of adhesion. With a sample, it is 
not changing so much. Therefore, the welding pressure at the time of pasting up a polarizable electrode 1 
and a separator 2 in the case of this example is 100kg/cm2. Things are understood that what is necessary 
is just to be above. 

[0027] The separator 2 which consists of a nonwoven fabric made from polypropylene was used as [an 
example 3], next an example 3, except this, it was made completely the same as an example 1, and the 
electric double layer capacitor was produced. Also in this example, three kinds of electric double layer 
capacitors were produced. As adhesion conditions at the time of producing the adapter of a polarizable 
electrode 1 and a separator 2, temperature at the time of application of pressure is made into 120 degrees 
C, application-of-pressure time amount is made into 10 minutes, and these three kinds of capacitors are 
welding pressure 50,100,200kg/cm2 It changes. The result of having measured ESR and electrostatic 
capacity like [ electric double layer capacitor / of this example ] the example 1 is shown in a table 3. 
[0028] 
[A table 3] 
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[0029] Each ESR and electrostatic capacity of an electric double layer capacitor of an example 3 show the 
example 1 and the similar inclination. Therefore, the welding pressure at the time of pasting up a 
polarizable electrode 1 and a separator 2 in the case of this example is 100kg/cm2. Things are understood 
that what is necessary is just to be above. 

[0030] The separator 2 which consists of an acrylic fiber which contained fluorine system resin (for 
example, polytetrafluoroethylene) weight ratio 10% as [an example 4], next an example 4 was used, and 
the polarizable electrode 1 and the separator 2 were pasted up under the room temperature. Conditions 
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other than this were made completely the same as an example 1, and produced the electric double layer 
capacitor. 

[0031] Also in this example, three kinds of electric double layer capacitors were produced. As adhesion 
conditions at the time of producing the adapter of a polarizable electrode 1 and a separator 2, temperature 
at the time of application of pressure is made into a room temperature, application-of-pressure time 
amount is made into 10 minutes, and these three kinds of capacitors are welding pressure 
50,100,200kg/cm2 It changes. 

[0032] Moreover, in order to compare with the electric double layer capacitor of this example, the sample 
for a comparison (it is hereafter called the example 2 of a comparison) was produced. The electric double 
layer capacitor of the example 2 of a comparison skips the process on which a polarizable electrode 1 and 
a separator 2 are pasted up with a room temperature press among the manufacturing processes of this 
example, and is produced. The result of having measured ESR and electrostatic capacity like [ electric 
double layer capacitor / of this example and the example 2 of a comparison ] the example 1 is shown in a 
table 4. 
[0033] 
[A table 4] 
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[0034] A comparison of three kinds of electric double layer capacitors of an example 4 and the electric 
double layer capacitor of the example 2 of a comparison does not accept a difference remarkable in ESR 
and electrostatic capacity immediately after assembly. However, after impressing the voltage of 1.2V 
under 70-degree C environment for 240 hours, ESR of the electric double layer capacitor of the example 2 
of a comparison increases, and electrostatic capacity is decreasing. On the other hand, with the electric 
double layer capacitor of an example 4, a pressure is 100kg/cm2 at the time of adhesion of a polarizable 
electrode 1 and a separator 2. If it becomes above, change will hardly be looked at by ESR and 
electrostatic capacity. 

[0035] Thus, it is the separator 2 and polarizable electrode 1 which consist of an acrylic fiber which 
contained polytetrafluoroethylene weight ratio 10% under a room temperature 100kg/cm2 By making it 
paste up by the above pressure shows that the increment in ESR can be controlled also on hot voltage 
overload conditions. 

[0036] The separator 2 which consists of an acrylic fiber which contained EPDM (ethylene propylen dien 
monomer) system rubber weight ratio 10% as [an example 5], next an example 5 was used, and the 
polarizable electrode 1 and the separator 2 were pasted up under the room temperature. Conditions other 
than this were made completely the same as an example 1, and produced the electric double layer 
capacitor. 

[0037] Also in this example, three kinds of electric double layer capacitors were produced. As adhesion 
conditions at the time of producing the adapter of a polarizable electrode 1 and a separator 2, temperature 
at the time of application of pressure is made into a room temperature, application-of-pressure time 
amount is made into 10 minutes, and these three kinds of capacitors are welding pressure 
50, 100,200kg/cm2 It changes. 

[0038] Moreover, in order to compare with the electric double layer capacitor of this example, the sample 
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for a comparison (it is hereafter called the example 3 of a comparison) was produced. The electric double 
layer capacitor of the example 3 of a comparison skips the process on which a polarizable electrode 1 and 
a separator 2 are pasted up with a room temperature press among the manufacturing processes of this 
example, and is produced. The result of having measured ESR and electrostatic capacity like [ electric 
double layer capacitor / of this example and the example 3 of a comparison ] the example 1 is shown in a 
table 5. 
[0039] 
[A table 5] 
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[0040] When three kinds of electric double layer capacitors of an example 5 are compared with the 
electric double layer capacitor of the example 3 of a comparison, the same inclination as an example 4 is 
seen. Therefore, it is the separator 2 and polarizable electrode 1 which consist of an acrylic fiber which 
contained EPDM system rubber weight ratio 10% under a room temperature 100kg/cm2 By making it 
paste up by the above pressure shows that the increment in ESR can be controlled also on hot voltage 
overload conditions. 

[0041] [Example 6] drawing 2 is the cross section of the electric double layer capacitor in which the 6th 
example of this invention is shown. In this example, the electric double layer capacitor of a single eel was 
produced. After a polarizable electrode 1 adds and kneads ethanol into the mixture which consists of 80% 
of activated-carbon-from-coconut-shell powder wt, polytetrafluoroethylene 10% wt, and carbon black 10% 
wt, fabricate in the shape of a sheet, it is made to dry, and it carries out roll rolling at 0.5mm in thickness, 
and is pierced in magnitude of 68x48mm. 

[0042] A separator 2 consists of a nonwoven fabric made from an acrylic fiber which contained the 
polypropylene fiber weight ratio 10%, magnitude is 70x50mm and thickness is 50 micrometers. A charge 
collector 3 consists of aluminium foil which made the front face split-face-ize, magnitude is 80x60mm and 
thickness is 50 micrometers. A gasket 4 consists of non-vulcanized isobutylene isoprene rubber, and 
outside ** is processed into the frame form 70x50 and whose thickness 84x64mm and inside dimension 
are 1mm. 

[0043] Next, the manufacture method of the electric double layer capacitor of drawin g 2 is explained. 
Also in this example, a separator 2 is inserted with the polarizable electrode 1 of a couple, and the 
structure of pasting up a polarizable electrode 1 and a separator 2 using a heat press from the polarizable 
electrode 1 of both sides is used. Here, as adhesion conditions, temperature at the time of application of 
pressure is made into 120 degrees C, and 100kg/cm2 and application-of-pressure time amount are made 
into 10 minutes for welding pressure. 

[0044] The 4 tetraethylammonium fluoride which are the electrolytic solution about the adapter which put 
the separator 2 with the polarizable electrode 1 of a couple is put in into the propylene carbonate which 
carried out 1.0 mol/L dissolution, and the interior of a polarizable electrode 1 and a separator 2 is made to 
carry out impregnation of the electrolytic solution under reduced pressure. Then, a gasket 4 is arranged 
around an adapter and this adapter and gasket 4 are put with the charge collector 3 of a couple. At this 
time, on each side of two polarizable electrodes 1 which touch a charge collector 3, carbon system 
electroconductive glue was applied beforehand, and epoxy system adhesives are beforehand applied to the 
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plane of composition of the gasket 4 which touches a charge collector 3. 

[0045] Subsequently, it carries out [ tacking ] of the terminal 5 made from aluminum which performed 
tinning to each of two charge collectors 3 of vertical ends with a silver paste. And a pressure is put on a 
part for a current collection soma, and a gasket portion from vertical both directions with a heat press, the 
terminal 5 made from aluminum and a charge collector 3 are pasted up with a silver paste, a charge 
collector 3 and a polarizable electrode 1 are pasted up, and a charge collector 3 and a gasket 4 are pasted 
up further. 

[0046] Thus, after arranging a laminate film 7 to obtained each of the upper bed of an element 6, and a 
soffit as the heat welding layer and the terminal 5 made from aluminum of a film face each other, and 
laying the peripheries of this laminate film 7 of two sheets on top of it, heat welding of this piled-up 
portion is carried out under reduced pressure. The laminate film 7 and the heat welding method which 
were used are the same as that of an example 1. The result of having measured ESR and electrostatic 
capacity like [ electric double layer capacitor / of this example ] the example 1 is shown in a table 6. 
[0047] 
[A table 6] 
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[0048] An example 6 is an example using the organic solvent as the electrolytic solution using what cast 
powdered activated carbon with the polytetrafluoroethylene binder as an electrode. Just behind assembly 
and after a 240-hour voltage overload, most change of ESR and electrostatic capacity is not seen. This 
shows that the effect by this invention is seen also about what cast powdered activated carbon with the 
polytetrafluoroethylene binder as an electrode in addition to solid-like activated carbon. Moreover, also 
when not only an aqueous solution system but an organic solvent system is used as the electrolytic 
solution, it turns out that it is effective. 

[0049] In addition, any of solid-like activated carbon which combined with carbon the thing which - 
fabricated powdered activated carbon which was mentioned above, and activated carbon fiber and these 
activated carbon with binders, such as polytetrafluoroethylene, or activated carbon as a polarizable 
electrode 1 of this invention are sufficient. Moreover, as the technique of putting a pressure on. the 
polarizable electrode 1 of a couple in this invention, it is 100kg/cm2. A heat press and a hydrostatic- 
pressure press are mentioned that what is necessary is just that on which the above pressure is put. In 
addition, a pressure is 100kg/cm2. Although what is necessary is just to be above, about the maximum, it 
cannot be overemphasized that it becomes a value smaller than the pressure which results in material 
fracture. 

[0050] Moreover, although the content of the polyolefine system resin contained in a separator 2, fluorine 
system resin, or rubber is made into 10% of heavy quantitative ratios in the above example, what is 
necessary is just 10% or more. Moreover, contained polyolefine system resin of 10% or more of heavy 
quantitative ratios like an example 1 - an example 3. When nonwoven fabrics, such as a product made 
from an acrylic fiber, a product made from a glass fiber, or a product made from polypropylene, are used 
as a separator 2, A thing fibrous as polyolefin resin made to contain can be used. When using porosity 
films, such as a polyolefine system containing polyolefine system resin of 10% or more of heavy 
quantitative ratios, as a separator 2, a powder-like thing can be used as polyolefin resin made to contain. 
[0051] Moreover, in the case of an example 5, as rubber, ethylene propylene rubber, a styrene butadiene 
rubber, isobutylene isoprene rubber, etc. are mentioned. Moreover, when a separator is porous membrane, 
porosity ceramic powder or fiber, such as silica gel and an alumina, can also be used. 
[0052] 
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[Effect of the Invention] Since according to this invention exfoliation of the polarizable electrode by the 
generation of gas and a separator stops being able to happen very easily even if it uses a capacitor in the 
range which exceeded the category temperature range and the service voltage range by pasting up a 
polarizable electrode and a separator densely beforehand, lifting of equivalent series resistance can be 
suppressed over a long period of time. Moreover, since equivalent series resistance can be stopped low, 
without using a pressure plate like before, the weight and volume of a capacitor can be reduced. 
[0053] moreover - as a separator - a weight ratio under the temperature environment beyond the 
softening temperature temperature of the polyolefine system resin contained in a separator using the 
nonwoven fabric or porosity film containing 10% or more of polyolefine system resin, since the polyolefin 
resin softened by applying the pressure of 100kg/cm2 or more to the polarizable electrode of a couple 
pastes a polarizable electrode densely, exfoliation of a polarizable electrode and a separator can be 
prevented. 

[0054] moreover - as a separator -- a weight ratio - the nonwoven fabric or porous membrane containing 
10% or more of fluorine system resin or rubber ~ using ~ the polarizable electrode of a couple - 
100kg/cm2 Since a separator and a polarizable electrode paste up densely by the adhesiveness of fluorine 
system resin or rubber by applying the above pressure, exfoliation of a polarizable electrode and a 
separator can be prevented. 
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